Background: The effectiveness for improving the outcomes across palliative care domains remains unclear. We conducted a systematic review of different types of quality improvement interventions relevant to palliative care. Methods: We searched PubMed, CINAHL, PsycINFO, and Cochrane for relevant articles published between 2000 and 2011. Results: A total of 10 randomized controlled trials and 7 nonrandomized controlled trials were included. Of the 5 studies using relay of clinical information, 1 reported significant improvement in patient quality of life. Of the 5 studies targeting education and self-management, 4 found significant improvements in quality of life or patient symptoms. Conclusion: A minority of quality improvement interventions have succeeded in improving the quality of palliative care delivery. More studies are needed on specific quality improvement types, including organizational change and multiple types of interventions.
Introduction
Implementing evidence-based practices into health care is key to improving the quality of care. 1 Quality improvement, defined as an effort to change/improve the clinical structure, process, and/or outcomes of care by means of an organizational change, 2 can be effectively implemented using a variety of strategies. 3 These strategies include policy changes or specific quality improvement interventions such as provider education through educational outreach 4 or use of local stakeholders, 5 audit and feedback of quality data to providers, 6 and clinical decision support for recommended processes of care. 7 Broader approaches to organizational change within institutions have also been shown to be effective in many situations; these approaches often include several types of specific quality improvement strategies.
Although the choice of a quality improvement method or combination of methods for a particular health care issue should be based on evidence, 8 often insufficient evidence exists to support which approach works best for specific populations. For palliative care, or for care of patients with advanced and serious illness that focuses on quality of life, 9 the complexity of illness and treatments may also require different or more multifaceted types of quality improvement than for chronic disease such as asthma or hypertension. Maximizing quality is also particularly important in palliative care. For example, these patients are frequently seriously ill or polysymptomatic, 10 making delivery of timely care important; and patients often have multiple symptoms and complex care needs, increasing the need for interventions to improve patient selfmanagement or relay patient symptom data to providers.
To help determine the most effective strategies to improve care quality for this population, we conducted a systematic review of different types of quality improvement interventions in patients with advanced and serious illness as well as interventions applying multiple types of quality improvement strategies.
Methods
Details about our methods are available in a comprehensive report covering multiple issues related to efforts to improve the quality of palliative care. 11 As part of the comprehensive review on quality improvement for palliative care, we searched MEDLINE (using PubMed), CINAHL, PsycINFO, Cochrane, and DARE databases from 2000 through December 2011; for this portion of the review, we focused on prospective, controlled studies clearly addressing one or more specific types of quality improvement. Medical subheading terms included palliative care, quality improvement, and communication. Other keywords included cancer, terminally ill, hospice care, patient care planning, and quality assurance. We identified additional studies from reference lists of eligible articles and relevant reviews as well as from experts.
We defined the palliative care population as seriously ill patients and those with advanced disease (such as persons living with advanced cancer or intensive care unit patients at high risk of dying), who are unlikely to be cured, to recover, or to stabilize. 9 We defined quality improvement as an effort to change/improve the clinical structure, process, and/or outcomes of care by means of an organizational change 2 and included studies that fit into a taxonomy of types of quality improvement methods (Table 1) modified slightly for the purposes of palliative care from a taxonomy developed for previous systematic reviews in quality improvement. 3, 12 These types included provider-centered interventions such as reminder systems, facilitated relay of clinical data, audit and feedback, education, and training and support on quality improvement; patient-centered interventions such as patient/ caregiver education and self-management and reminders; and organizational-and policy-level interventions such as organizational change and financial incentives and regulation. Given this definition and taxonomy, some types of interventions in palliative care were not classified as quality improvement and were not included in this portion of the review, such as palliative care consultation services and case management, comfort care order sets, or patient education and self-management or triage interventions focusing on single symptoms (eg, pain, distress).
Two reviewers independently screened citations at title, abstract, and full-article levels for inclusion in the review (Figure 1 ). We limited our review to prospective quality improvement intervention studies that included a control group (including pre-post studies). We excluded articles if they did not report original, quantitative data, if more than 50% of intervention patients did not meet the population definition of patients with advanced and serious disease, or if the data did not include patient-or family-centered outcomes, including improvement in quality of life, quality of care, symptom management, satisfaction, or psychosocial support.
One reviewer abstracted data from included articles, which were checked by a second reviewer. We abstracted information on population characteristics, study design, setting, description of interventions, quality improvement interventions, and the effects of interventions on the patient-and family-centered outcomes. We did not conduct meta-analyses because the interventions and reporting of outcomes were too heterogeneous to allow for any pooling of data.
We evaluated the quality of individual studies using the risk of bias assessment. 13 We graded the strength of the best available evidence for the outcomes of pain and quality of life in relevant studies using the GRADE Working Group criteria adapted by the Agency for Healthcare Research and Quality 14 (for details, see report). 11
Results

Facilitated Relay of Clinical Data to Providers
We found 6 publications on 5 studies meeting our inclusion criteria focusing on relay of clinical information to providers for quality improvement. All 5 studies were randomized Physician/other provider reminder systems (such as prompts in paper charts or computer-based reminders); Facilitated relay of clinical data to providers (patient data transmitted by telephone call or fax, from outpatient specialty clinics to primary care physicians; would include structured documentation tools, collection of patient-reported outcomes); Audit and feedback (physician performance tracking and reviews, using quality indicators and reports, comparisons with National/ State quality report cards, publicly released performance data, and benchmark outcomes data); Physician/other provider education (workshops and professional conferences, educational outreach visits, distribution of educational materials); Provider training/support on quality improvement skills; Patient education (classes, parent and family education, pamphlets, and other media); Promotion of self-management (workshops, materials such as structured prompt sheets for patients to ask physicians about palliative care issues); Patient reminder systems (telephone calls or postcards from providers to their patients); Organizational changes (plan-do-study-act collaboratives, multidisciplinary teams, shifting from paper-based to computer-based record keeping, long-distance case discussion between professional peers); Financial incentives, regulation, and policy (performance-based bonuses and alternative reimbursement systems for physicians, positive or negative financial incentives for patients, and changes in professional licensure requirements; would include state policy, Physician Orders for Life-Sustaining Treatment [POLST] or similar programs, advance directive policy).
controlled trials (RCTs) conducted in ambulatory settings; 4 were single-center studies treating patients with metastatic cancer, and 1 was a multicenter study of patients with lung cancer ( Table 2) . Only 1 of the 5 studies demonstrated a significant effect of the intervention on quality of life. Velikova et al conducted a 3-arm RCT, randomizing patients to (1) complete a touch screen health-related quality-of-life survey that provided feedback to physicians, (2) complete the quality-of-life survey without feedback to physicians; or (3) not complete a survey. After 3visits postrandomization, a higher number of symptoms were mentioned during the clinical encounter in the intervention group 
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(where patients completed the survey that provided feedback to the physician) than in the other 2 control groups (estimate effect: 4.5; P ¼ .03). The intervention group showed an improved quality of life when compared to the control group (estimate effect: 8.0, P ¼ .006). 19 In an analysis of secondary outcomes of evaluations of care, patients in the intervention group reported higher ratings for communication (P ¼ .03) but not for 2 other subscales or for satisfaction with care (Table 3) . 20 Mills et al studied the use of a structured patient-held quality-of-life diary at home, weekly for 16 weeks; patients were encouraged to share it with their health care providers. The study found no significant differences between the groups for the primary quality-of-life measure and the groups for satisfaction. However, some of the secondary quality-of-life outcomes were worse in the intervention group compared to the control group. Most patients did not give feedback to their providers (Table 3) . 16 Detmar et al used a qualityof-life questionnaire among patients undergoing palliative chemotherapy at 3 consecutive visits to determine the effect on patient-physician communication. Ten physicians were enrolled in a randomized, crossover study to receive a graphic summary of responses to the questionnaire prior to consultation. After 3 visits, patients in the intervention group reported significantly greater communication on quality-of-life issues with their physicians than those in the control group (mean: 4.7 vs 3.7; P ¼ .01), but there were no significant differences in secondary outcomes of quality of life or patient satisfaction (Table 3) . 15 Two studies found no differences in any reported outcomes between their intervention and control groups. 17, 18 Rosenbloom et al evaluated the effect of quality-of-life screening with physician-interpretive assistance on qualityof-life outcomes and satisfaction among patients with metastatic cancer. This 3-arm study randomized 213 patients to complete a quality-of-life survey with follow-up interview and discussion, complete a quality-of-life survey without follow-up, or receive usual care. After follow-up at 3 and 6 months, the study showed no significant improvement in quality of life or satisfaction among any of the groups. 17 Taenzer et al evaluated the effect of a computerized qualityof-life survey on physician behavior and patient satisfaction. This 2-armed randomized study did not demonstrate significant differences in patient satisfaction or physician documentation between the intervention and the control groups (Table 3 ). 18 
Audit and Feedback
We identified 2 studies that focused on audit and feedback, one small single-center non-RCT found no significant improvement in quality measures, and a large multicenter non-RCT found significant improvements in multiple quality measures. 22, 23 In a single-center non-RCT, physicians received 3 biannual palliative care reports on patients where death was likely, including patient/family satisfaction and reported symptom relief and timeliness of advance directive discussions. The study found no difference in quality of care on 10 items evaluated through chart reviews. However, 2 important limitations of this study are that physicians may not have reviewed their reports, and feedback may have been delayed too long (between 3 and 9 months after care) to make a significant difference on the outcome measures (Table 3) . 23 A recent study by Campion et al evaluated the impact of the Quality Oncology Practice Initiative (QOPI) on palliative care quality indicators in outpatient oncology practice. The QOPI is a consortium of oncology practices, which voluntarily reports key quality-of-care performance measures and receives feedback for quality improvement purposes. Oncology practices that participated in multiple cycles of reporting and feedback reported significantly higher quality of care on multiple palliative care performance measures than those practices that had just started participating in QOPI, including all 4 measures for pain management, 2 of 3 dyspnea measures, and 4of 7 measures on hospice and palliative care discussions and referrals; there was no difference in chemotherapy use in the last 2 weeks of life. For example, patient pain was appropriately assessed more frequently (66% vs 47%, P < .001) and dyspnea was more often addressed appropriately (71% vs 61%, P ¼.005) prior to death. In addition, practices reporting in multiple cycles were more likely to address hospice or palliative care appropriately (65% vs 55%, P ¼.005) and enroll patients in hospice (53% vs 44%, P ¼ .03; Table 3 ). 22 
Patient/Caregiver Education and Self-Management
We identified 6 publications on 5 studies that met inclusion criteria, focusing on patient/caregiver education and selfmanagement addressing multiple symptoms. In all, 4 of the studies focused on reducing symptom severity, and 1 focused on maintaining quality of life. All were single-center RCTs in patients with advanced cancer using external providers to deliver the intervention. Of these 5 studies, 4 had statistically significant findings for at least 1 key outcome, although 1 was significant only at 1 of the 3 time points (Tables 2 and 3 ).
One study randomized 124 patients receiving chemotherapy to either standard of care or standard of care plus a cognitive behavioral intervention targeted to decrease the severity of symptoms. Experienced oncology nurses delivered 5 contact sessions over an 8-week time period aimed at teaching problem-solving techniques to reduce symptom severity. At 20 weeks of follow-up, individuals participating in the intervention experienced significantly lower symptom severity than the control group. From a pooled, baseline symptom severity score of 31.2 (standard deviation [SD] ¼18.3), patients in the intervention group had a mean symptom severity score of 22.1 (SD ¼ 15.2) versus 28.2 (SD ¼ 19.6) in the control group (P ¼ .02), at 20 weeks. 24 The second study randomized 437 patients with cancer undergoing chemotherapy to either nurse-assisted symptom management (NASM) or automated telephone symptom management (ATSM). The study compared the impact of an 8week, 6-contact ATSM intervention delivered through an automated system with an NASM intervention (which had previously been found to improve outcomes compared to standard care) delivered by experienced cancer nurses. This study looked at reducing the severity of 17 common symptoms experienced by patients receiving chemotherapy but found no significant differences between the NASM and the ATSM groups postintervention. 25 The third study randomized caregivers of hospice patients to the creativity, optimism, planning, expert (COPE) information intervention with 3 home visits and 2 interim calls to assist with symptom management, compared to standard hospice care. 29 For the primary outcomes, which were caregiver outcomes, the study found an impact on caregiver quality of life (estimate 0.096, P ¼ .04) and task burden (estimate 0.01, P ¼ .04) as well as the burden of patient symptoms. For patient symptoms, the study found no impact on dyspnea or pain but did find an impact on distress (estimate 0.101, P ¼ .009). 28 The fourth study also used the COPE intervention for patient-caregiver dyads for patients with advanced cancer participating in clinical trials, over 3 educational sessions. The study found statistically significant improvements in caregiver (P ¼ .02) but not patient quality of life, but neither patients nor caregivers showed any change in problem-solving skills. 27 The last study randomized 115 patients with advanced cancer to either 8 structured multidisciplinary sessions or usual care. Eight structured sessions lasted for 90 minutes each and addressed the domains of quality of life, including cognitive, physical, emotional, spiritual, and social functioning. Participants in the intervention group also received a manual reviewing material covered in the 8 multidisciplinary sessions. The study used the Spitzer Quality of Life Uniscale for the primary outcome measure, overall quality of life, and the Linear Analog Scale of Assessment of quality of life for 12 secondary outcome measures. After the 4-week intervention, the quality of life among patients in the intervention group showed a 3-point increase over baseline, while patients in the control group showed a 9-point decrease from baseline (P ¼ .009). For patients in the control group, quality-of-life measures returned to baseline at 8 weeks' and 27 weeks' follow-up, while quality-oflife measures in the intervention group maintained the initial increase over baseline at each subsequent follow-up (Table 3) . 26 
Provider Education
We identified 1 non-RCT addressing only this quality improvement type that met the inclusion criteria. Keay et al conducted a half-day education seminar for 5 nursing homes and provided quality improvement suggestions targeting medical directors and physicians with the majority of patients. A before-after evaluation found statistically significant improvements in symptom control during dying for quality indicators for terminal care in nursing homes (19% to 45%, P < .001). 21 
Organizational Change
We identified 1 non-RCT that focused on organizational change ( Table 2) . 30 Holt et al conducted a before-after study of a rapid-response clinic for patients referred for palliative radiotherapy to reduce wait times and have patients seen same day, if possible. They found a statistically significant increase in single-fraction treatment (which is guideline-recommended care; 65% vs 42%, P À.002) and a statistically significant reduction in time-to-treatment (<24 hours; 74% vs 27%, P < .001) but found no improvement in waiting times for consultation (Table 3) . 30 
Multiple Quality Improvement Types
We identified 3 studies that focused on multiple quality improvement types and multiple outcomes targeted for improvement. Only 1 study found a significant improvement in patient-or caregiver-reported outcomes.
Two studies evaluated the same intervention, first in a non-RCT and then in a multicenter RCT (Table 2) . 31, 32 Curtis et al conducted the integrating palliative care in the intensive care unit (ICU) study. The multiple quality improvement types included clinician education, local champions, academic detailing, feedback to clinicians, and system support. The non-RCT of the intervention found no significant impact on family-completed Quality of Dying and Death scale or satisfaction. 31 However, the median length of stay in the ICU was significantly lower in the intervention group compared to the control group (3.8 vs 3.1 days, P ¼ .01). In the multicenter RCT in 12 hospitals, there were no significant differences in any of these outcomes (Table 3) . 32 Hanson et al conducted a quality improvement non-RCT over a 6-month period in 9 nursing homes. The intervention used a plan-do-study-act structure with feedback of performance data at 3 time points. The quality improvement types studied included recruitment and training of palliative care leadership in each facility, in-depth education and technical assistance meetings for team members as well as educational sessions for nursing staff. Postintervention, there was a significant increase in hospice enrollment from 4% to 6.8% (P ¼ .01) and in the use of pain assessments (18%-60%, P < .001) and advance care planning discussions (4%-17%, P < .001); but the use of pain interventions did not change. The nursing homes were relatively diverse, and all volunteered to participate in this study. 33 We found no published studies that focused on reminder systems for patients or providers, training and support for providers, financial incentives, or regulation and policy.
All studies, both RCTs and non-RCTs, were of medium quality (details of quality assessment are provided elsewhere). 11 Given the small number of studies for each quality improvement type, the variability in outcomes measured, and lack of statistically significant improvements in many studies, strength of evidence was low overall across the quality improvement types.
Discussion
In this review of quality improvement interventions among patients with advanced and serious illness, we found low strength of evidence supporting the possible effectiveness of specific types of quality improvement for palliative care outcomes, mainly due to the small number of studies for each quality improvement type, variability in outcomes evaluated, and inconsistent findings among studies. The most common intervention types that we identified were facilitated relay of clinical information, patient and caregiver education and selfmanagement, audit and feedback to providers, and multiple quality improvement types. We found few studies focusing on provider education or training, reminders, organizational change, or regulatory or policy interventions that met our inclusion criteria for prospective studies that measured patientcentered outcomes.
For facilitated relay of clinical data to providers, only 1 of 5 studies that we identified, all randomized trials in ambulatory oncology care, found a significant improvement in quality of life, and none found an impact for satisfaction. These findings are less promising than the results for this type of intervention across other patient populations; the most recent systematic review 34 (through 2007) of the impact of providing patientreported outcomes information to health care professionals in daily clinical practice found that almost half had an impact on patient outcomes. The studies in patients with advanced illness have many of the same limitations and potential explanations for lack of impact as studies of this quality improvement strategy in other populations. Behavior change usually requires more than simply providing additional information. In addition, clinicians or patients may not change the way that they interact to use standardized symptom or quality-of-life data; may not prioritize these issues in consultations that often focus on treatment options; or may not know how best to use the information. 35 Of the 5 studies targeting patient education and selfmanagement for a range of symptoms, 4 showed significant improvement in outcomes (quality of life and patient symptoms) compared to control groups. This quality improvement type has also been effective for a variety of other conditions, such as asthma. 36 Although only 1 of the 3 studies including multiple quality improvement types showed a significant improvement in patient-reported outcomes, these studies were conducted in complex settings (ICUs and nursing homes) with competing priorities, and more experience may be needed to implement these types of interventions. Finally, audit and feedback is an intervention type that appears promising for future study; 1 of 2 audit and feedback studies employed a multifaceted, voluntary intervention that targeted key qualityof-care outcomes and provided feedback for meaningful quality improvement within a large number of individual practices, resulting in significantly higher quality of care across most measures.
Our review has a number of limitations. Our focus on a relatively narrow definition of quality improvement excluded a number of studies and interventions such as palliative care consultation and case management, although these have been reviewed elsewhere. 37 Our focus on studies in patients with advanced and serious illness also excluded some studies using organizational change in broader populations that also include palliative care patients, such as general nursing home populations. Importantly, many quality improvement projects are not conducted as research or in academic centers (particularly hospice-based studies) and are not published in the peerreviewed literature and therefore could not be included in this review. Finally, due to the diversity of interventions, outcomes measured, and reporting of results (including infrequent reporting of effect sizes), we were limited to reporting whether the studies had statistically significant effects and were unable to perform quantitative syntheses.
We also identified several key gaps in the literature. Few studies evaluating regulatory or policy interventions met our inclusion criteria for prospective studies with a control group using patient-centered outcomes and focusing on advanced and serious disease. More rigorous studies on policy interventions such as Physicians Orders for Life-Sustaining Treatment and studies on hospital policies on end-of-life care (such as changes in do-not-resuscitate policies) are needed. Few studies frequently used quality improvement approaches in other populations, such as reminders, collaboratives, or plan-do-study-act interventions. Finally, few included studies were conducted in hospices or nursing homes.
In conclusion, we found low strength of evidence to support quality improvement strategies for palliative care, although there were few studies for any given quality improvement type, and interventions and outcomes were heterogeneous. Results were most significant for interventions focusing on patient and caregiver education and self-management for multiple symptoms, although outcomes varied, and a few studies on organizational change, audit and feedback, and multiple quality improvement types also found statistically significant improvement in outcomes. Although few quality improvement evaluations have been published in this population, there is significant need for better quality care and quality improvement.
